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Introduction

This document describes the evolution of the GEN.LIB/C++ library from its original version 1.0.6 to the final version 1.0.7. The described development was caused by the exploitation of the library in the WISE application. During the exploitation, eight errors were discovered. There are also three enhancements of the library, enriching the number of services, provided by the GEN.LIB.

This document contains set of evolution request forms together with its corresponding modification analysis form(s).

SOFTWARE Evolution

End of Query Result Error

Evolution Request Form � POŘ Evolution_Request_Form \* ARABSKÉ �1�

Element Reference : GEN.LIB/C++��ERF Reference : ERF01��Author : Libor Dusek�Request Date : 24/02/1997��Severity Level : 1�Modif. Date : 03/03/1997��Context : Exploitation�����Description: 

The library crashes sometimes after all rows of query result are fetched.

The QueryResult::Next() method should return NULL as stated in the design document.�����MAF References : 

MAF011�Status : Immediate���Modification Analysis Form � POŘ Modification_Analysis_Form \* ARABSKÉ �1�

MAF Reference : MAF011�ERF Reference : ERF01��Author : Michal Kopecky�Date : 25/02/1997��Technical Solution : 

It seems to be an error in the compiler run-time library, which causes unpredictable crashes of the program between the exception throwing in the Cursor::_FetchNext() method and its catching in the QueryResult::Next() method. 

It is necessary to change the protocol to indicate the end of the query result using the return value of the Cursor::_FetchNext() method instead of the using of the exceptions.�����Impact : DatabaseDependent module, Query module�����Concerned Phases : Implementation�����Effort : 1/4 md�Delay : None��Status : Immediate�Achievement Date : 25/02/1997���On�demand Database Pointer Virtualisation

Evolution Request Form � POŘ Evolution_Request_Form \* ARABSKÉ �2�

Element Reference : GEN.LIB/C++��ERF Reference : ERF02��Author : Libor Dusek�Request Date : 26/02/1997��Severity Level : 1�Modif. Date : 12/03/1997��Context : Exploitation�����Description: 

Current library doesn’t support the virtual load. If the query is executed upon some class, all retrieved instances are restricted to this class and thus don’t contain additional data and functionality of original instances, stored in the database.

This functionality doesn’t allow to retrieve and draw all items of the particular workflow using only one query (SQL statement).

It is also possible to have more copies of the object in the memory in the same time, each copy restricted to different predecessor of the original class of the object.�����MAF References : 

MAF021 

MAF022�Status : Immediate���Modification Analysis Form � POŘ Modification_Analysis_Form \* ARABSKÉ �2�

MAF Reference : MAF021�ERF Reference : ERF02��Author : Michal Kopecky�Date : 25/02/1997��Technical Solution : 

The described functionality correspond to the GEN.LIB specification and design. The support of the polymorph query result was removed from the GEN.LIB during the specification, after the first meeting in Buda, where this problem was discussed.

On the other hand, there is a solution of the problem, which will not cause problems, criticised during the above mentioned meeting.

Original idea of the polymorph array was to assign a number to each persistent class in the application, and store it inside each instance of that class. This number should correspond to the order of registration of the class inside the application. This solution causes following problems:

Two separate applications don’t use the same set of classes, and so the number of the class is application dependent, not database dependent.

During the application development some classes can be deleted, and so the numbering of classes will be corrupted.

Current solution doesn’t any of those problems.

The string will be used to identify the class instead of the number.

As the class identification string is possible to use the name of the table associated with the string.

The name of the table associated to the particular class is the same in all applications and is also not dependent on the order of registration in the application.�����Impact : Persistent module, Query module�����Concerned Phases : Implementation�����Effort : 0 md�Delay : None��Status : Immediate�Achievement Date : 28/02/1997���Modification Analysis Form � POŘ Modification_Analysis_Form \* ARABSKÉ �3�

MAF Reference : MAF022�ERF Reference : ERF02��Author : Michal Kopecky�Date : 25/02/1997��Technical Solution : 

It is necessary to add virtual method RegisterClass() to the ObjectReference class. The application must call this method for at least one instance of each class derived from the OidBasedPersistentObject class. The prototype of class can be used fro this purpose. This method inserts the name of the associated table name and address of the prototype to the structure, which allow to find the correct prototype according the given table name.

It is also necessary to add the CLASS_NAME column to the OID_ROOT table and to modify the OidBasedPersistentObject::BePersitent() method to store the name of associated database table into this column.

Last needed modification is defining of the virtual BOOL method ObjectReference::Virtualise(). This method must be redefined on the DatabasePointer class to retrieve the content of the OID_ROOT.CLASS_NAME column, to find the prototype corresponding to the retrieved name and to change its own prototype pointer to the found prototype. The method should to do nothing and to return TRUE otherwise.

The Virtualise() method should be called by the application BEFORE the DatabasePointer obtained from the query result is dereferenced.

Before the virtualisation the pointer will point to the class used for query execution. 

After the virtualisation the pointer will point to the correct class for the retrieved instance. �����Impact : Persistent module�����Concerned Phases : Implementation�����Effort : 2 md�Delay : None��Status : Immediate�Achievement Date : 28/02/1997���OMT� relation weakness

Evolution Request Form � POŘ Evolution_Request_Form \* ARABSKÉ �3�

Element Reference : GEN.LIB/C++��ERF Reference : ERF03��Author : Libor Dusek�Request Date : 09/03/1997��Severity Level : 1�Modif. Date : 09/03/1997��Context : Exploitation�����Description: 

Current library doesn’t support tests, if particular couple of objects is related via particular OMT�relation.�����MAF References : 

MAF031 �Status : Immediate���Modification Analysis Form � POŘ Modification_Analysis_Form \* ARABSKÉ �4�

MAF Reference : MAF031�ERF Reference : ERF03��Author : Michal Kopecky�Date : 09/03/1997��Technical Solution : 

It is necessary to add a new public method 

virtual BOOL Relation::ExistsCouple (ObjectReference &left, ObjectReference &right).

This method should return TRUE, if the couple of objects is related, and FALSE otherwise.�����Impact : Query module�����Concerned Phases : Implementation�����Effort : 1/2 md�Delay : None��Status : Immediate�Achievement Date : 09/03/1997���OneToOne relation error

Evolution Request Form � POŘ Evolution_Request_Form \* ARABSKÉ �4�

Element Reference : GEN.LIB/C++��ERF Reference : ERF04��Author : Michal Kopecky�Request Date : 09/03/1997��Severity Level : 1�Modif. Date : 09/03/1997��Context : Exploitation�����Description: 

Library constructs wrong SQL statement when the OneToOneRelation::DeleteCouple(l,r) method is invoked. The constructed SQL statement deletes all couples (x,r) instead of the correct one. It is wrong in case the couple (l’,r) is related, because the association is removed.�����MAF References : 

MAF041 �Status : Immediate���Modification Analysis Form � POŘ Modification_Analysis_Form \* ARABSKÉ �5�

MAF Reference : MAF041�ERF Reference : ERF04��Author : Michal Kopecky�Date : 09/03/1997��Technical Solution : 

The wrong method should be fixed. It is also necessary to use different default names of table columns, which represent the OMT�relation in the database.

The naming convention <name_of_the_relation>_<name_of_the_key_column> for both sides of relation should be enhanced by using prefixes _L_ and _R_. This allows to use a one to one OMT�relation between the same class on both sides. �����Impact : Query module�����Concerned Phases : Implementation�����Effort : 1/8 md�Delay : None��Status : Immediate�Achievement Date : 09/03/1997���OneToMany relation error

Evolution Request Form � POŘ Evolution_Request_Form \* ARABSKÉ �5�

Element Reference : GEN.LIB/C++��ERF Reference : ERF05��Author : Libor Dusek�Request Date : 07/04/1997��Severity Level : 1�Modif. Date : 07/04/1997��Context : Exploitation�����Description: 

Let the one to many relation is defined between the classes A and B. When the OneToManyRelation::LGetAll(b’) is called, where b is an instance of class B’, derived from class B, the library throws the exception.�����MAF References : 

MAF051 �Status : Immediate���Modification Analysis Form � POŘ Modification_Analysis_Form \* ARABSKÉ �6�

MAF Reference : MAF051�ERF Reference : ERF05��Author : Michal Kopecky�Date : 07/04/1997��Technical Solution : 

The described error is caused by the library, because it uses the table, associated with the derived class B’ instead of the table, associated with the original class B.�����Impact : Query module�����Concerned Phases : Implementation�����Effort : 1/8 md�Delay : None��Status : Immediate�Achievement Date : 09/03/1997���Automatic Database Pointer Virtualisation

Evolution Request Form � POŘ Evolution_Request_Form \* ARABSKÉ �6�

Element Reference : GEN.LIB/C++��ERF Reference : ERF06��Author : Michal Kopecky�Request Date : 04/04/1997��Severity Level : 1�Modif. Date : 07/04/1997��Context : Exploitation�����Description: 

The implemented on�demand virtualisation is not very effective for large query results, because the virtualisation of one database pointer needs to do one database access to find out the name of the class.�����MAF References : 

MAF061 �Status : Immediate���Modification Analysis Form � POŘ Modification_Analysis_Form \* ARABSKÉ �7�

MAF Reference : MAF061�ERF Reference : ERF06��Author : Michal Kopecky�Date : 07/04/1997��Technical Solution : 

The name of the class (of the associated database table) should be retrieved from the database together with other data in time of query execution and database pointers should be virtualised automatically. This approach ensures, that all database pointers generated by the library points to correct class. All prototypes should be registered at the application initialisation time after the GEN.LIB is initialised. If the correct class of the referenced object is not registered, the pointer to this object remains unchanged and thus its dereferencing retrieves only a part of the instance, corresponding to the unchanged prototype.   �����Impact : Query module�����Concerned Phases : Implementation�����Effort : 2 md�Delay : None��Status : Immediate�Achievement Date : 07/04/1997���Memory locks removal

Evolution Request Form � POŘ Evolution_Request_Form \* ARABSKÉ �7�

Element Reference : GEN.LIB/C++��ERF Reference : ERF07��Author : Libor Dusek�Request Date : 09/04/1997��Severity Level : 2�Modif. Date : 10/04/1997��Context : Exploitation�����Description: 

Sometimes (for example before the end of the application etc.) it is useful to can remove all memory locks on the object, or even on the database connection.

In the current version of the library the application must remove each of memory locks on each of locked objects explicitly.�����MAF References : 

MAF071 �Status : Immediate���Modification Analysis Form � POŘ Modification_Analysis_Form \* ARABSKÉ �8�

MAF Reference : MAF071�ERF Reference : ERF07��Author : Michal Kopecky�Date : 10/04/1997��Technical Solution : 

The following groups of methods should be added to the library.

  virtual BOOL ObjectReference::RemoveAllMemoryLocks()

	removes all locks on referenced object

  BOOL GenLibInterface::RemoveAllMemoryLocks()

	removes all locks on all objects

  BOOL GenLibInterface::RemoveAllMemoryLocks(Database &)

	removes all locks on all objects retrieved from the given database

  BOOL GenLibInterface::RemoveAllMemoryLocks(DatabaseConnection &)

	removes all locks on all objects retrieved via the given database connection

  BOOL GenLibInterface::RemoveAllMemoryLocks(ObjectReference &)

	removes all locks on the referenced object

  BOOL ObjectBuffer::RemoveAllMemoryLocks()

	removes all locks on all objects

  BOOL ObjectBuffer::RemoveAllMemoryLocks(Database &)

	removes all locks on all objects retrieved from the given database

  BOOL ObjectBuffer::RemoveAllMemoryLocks(DatabaseConnection &) 

	removes all locks on all objects retrieved via the given database connection�����Impact : Query module, Buffer module, Interface Module�����Concerned Phases : Implementation�����Effort : 3/4 md�Delay : None��Status : Immediate�Achievement Date : 10/04/1997���QueryResult::Count() Error

Evolution Request Form � POŘ Evolution_Request_Form \* ARABSKÉ �8�

Element Reference : GEN.LIB/C++��ERF Reference : ERF08��Author : Libor Dusek�Request Date : 13/05/1997��Severity Level : 1�Modif. Date : 13/05/1997��Context : Exploitation�����Description: 

The QueryResult::Count() method should return the number of retrieved objects, but return zero for empty results or one for non empty results.�����MAF References : 

MAF081 �Status : Immediate���Modification Analysis Form � POŘ Modification_Analysis_Form \* ARABSKÉ �9�

MAF Reference : MAF081�ERF Reference : ERF08��Author : Michal Kopecky�Date : 13/05/1997��Technical Solution : 

The method returns the number of retrieved objects in conjunction with the result of the database operations (OK = 10). This caused the omitting of the higher bits of the result.�����Impact : Query module�����Concerned Phases : Implementation�����Effort : 1/8 md�Delay : None��Status : Immediate�Achievement Date : 13/05/1997���QueryResult::Open()

Evolution Request Form � POŘ Evolution_Request_Form \* ARABSKÉ �9�

Element Reference : GEN.LIB/C++��ERF Reference : ERF09��Author : Libor Dusek�Request Date : 20/05/1997��Severity Level : 2�Modif. Date : 20/05/1997��Context : Exploitation�����Description: 

The QueryResult::Open() method which re�executes the query doesn’t reflects the changes made on objects in the application.�����MAF References : 

MAF091 �Status : Immediate���Modification Analysis Form � POŘ Modification_Analysis_Form \* ARABSKÉ �10�

MAF Reference : MAF091�ERF Reference : ERF09��Author : Michal Kopecky�Date : 20/05/1997��Technical Solution : 

The method Open() should invoke the update of all changed but unsaved objects before the query is re�executed.�����Impact : Query module�����Concerned Phases : Implementation�����Effort : 1/8 md�Delay : None��Status : Immediate�Achievement Date : 20/05/1997���QueryResult::GoToPosition() Error

Evolution Request Form � POŘ Evolution_Request_Form \* ARABSKÉ �10�

Element Reference : GEN.LIB/C++��ERF Reference : ERF10��Author : Libor Dusek�Request Date : 20/05/1997��Severity Level : 1�Modif. Date : 20/05/1997��Context : Exploitation�����Description: 

The QueryResult::GoToPosition(i) method doesn’t allow to set the query result to the position 0 (before the first object).�����MAF References : 

MAF101 �Status : Immediate��� Modification Analysis Form � POŘ Modification_Analysis_Form \* ARABSKÉ �11�

MAF Reference : MAF101�ERF Reference : ERF10��Author : Michal Kopecky�Date : 20/05/1997��Technical Solution : 

The method GoToPosition() should call the Open() method instead of the First() method. Because the First() method itself sets the position to 1.�����Impact : Query module�����Concerned Phases : Implementation�����Effort : 1/8 md�Delay : None��Status : Immediate�Achievement Date : 20/05/1997���ObjectBuffer::UpdateAll() Error

Evolution Request Form � POŘ Evolution_Request_Form \* ARABSKÉ �11�

Element Reference : GEN.LIB/C++��ERF Reference : ERF11��Author : Libor Dusek�Request Date : 28/05/1997��Severity Level : 1�Modif. Date : 28/05/1997��Context : Exploitation�����Description: 

The COMMIT operation on the connection causes an exception GenLibException_MemoryLock if some object retrieved from the connection is locked in the memory.�����MAF References : 

MAF111 �Status : Immediate���Modification Analysis Form � POŘ Modification_Analysis_Form \* ARABSKÉ �12�

MAF Reference : MAF111�ERF Reference : ERF11��Author : Michal Kopecky�Date : 28/05/1997��Technical Solution : 

The method ObjectBuffer::UpdateAll(DatabaseConnection) called before the commiting transaction must not test the memory locks. This testing is not necessary, because all objects stay in memory on its original places.�����Impact : Buffer module�����Concerned Phases : Implementation�����Effort : 1/8 md�Delay : None��Status : Immediate�Achievement Date : 28/05/1997��
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